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Fig. 1 The flow of tungsten recycling process by zinc treatment
method.

Fig. 2 (left) before zinc treatment, (right) agter zinc treatment.
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Fig. 3 The flow of tungsten recycling process by wet-chemical treat-
ment method.
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Fig. 4 Tungsten L1-XANES of tungsten ions and standard sam-
ples.

AT VREEEE Ll OWREREL % < 5 0ER
Bhe VT AT V/EATVOREL L T T IV A VT
e /B (W07 ), s cidaRUE A (W,017),
MR TRV E B (H;W0f) O 3 REH IS C &2
EHEINTWABY, ZNENDA VT AT VIEBA T /L, A
T VA Uiz, 27 A5/ 1/248, 1.2 @,
2EBRET Do A A VAR OWEBIERIZ L 505 LG
DO A7 KL 57201, FHHRORIEB Th 5
WOl &5 7 0 ZADOBRE AT - 72, BIFEICES
L, RVITATVEEA T VPEORVEE 725> T 52
EH TR ADEBME TR T 5 8T, BRBORFEE
HigL 7=

KTV ADOFTIE, KBERFPDX T AT VEBA F
ORUEE, € /BRORRESINCINZ, A 4/ 2cibOIREE
SMEITD S ENUEACTH 5T BVT AT UA T VO
FEMEHTICIE NMR 2SN AR, A 43 & ot
FIRFECI R S REECTH 5 Z L BTSN, £2 T,
XAFS D w et L7z, BEHTIE 120 g/L (WO,
W) @ Na,WO, KBk~ H, pH#% 9, 6, 4 I L
ToKBKZFEH L 72 &% pH TOX VT AT VA F VD
WeE:, ZhZz2hne /i (W03 ), KU A (W08,
RUEB (HW08 ) 27452 LG shTnaY,
Fig. 4 12 & KEWARHS JOBEHER KR L L CRB X V7 A
7V, WOs, SRV TAFVIET VEZ7 A (APT)
O W Li-XANES %#7R9, B d 4~ Tk ic CHE i
U700 KIEWARBOE L LT, pHMEL 251255 T
12090 eV (3FICBN 5 7D Ty V¥ — 7 OBJE B 5
BT EMbhrot, TOTVILyIVE—7 ORI 2s L
B2 6 5d ZEHENOWRTER & SN TWD, X VT A

254 © &1k Sept. 2014 Vol.27 No.5



FEw X0 R DHEFTRA LY AT Y4 7))L 7T 01w XER

FUMEA GV DY E T W-0 IR A KR HRESETE
DRETH T ET, BERBLESER SNV Ly VE—7
PHBET 52, #t->T, XAV T ATV ERLELT, BBE
PRI BN 3 5 /[ (WOZ-) T oD <,
N RS A MR L CTO AR U B THRE AT 725> T
5o UEXD, 7V Ty V=7 OMELEHNELT &
IZRD 2T AT VA T OIREEAL B TRECTH 5
CETHER L T

3. 7O RAZHHRNDHH D HIEHD
EH

3.1 pHIEABERDY VI RT VA VIBEOBEE
1t

TRLA B 7 KL L 7K 7 IV ) Ch D, X
VI ATV R Y L TA A VAT S 7-01C1d pH %
PRI L, RO B (W01 ) OIREICER T 5,
COBE, XV AT UBA TV ORENPZEL T &
AT VBB ORPE T 5720 Tl S BERIC K %
NI LGEEVDY AT HH 572, pH HERDOW RO 2
VT AT VEEA T OIRREDIRG MK E A FHE L, A A
RENZE S D & CTICbB T 1 AL & FEi L
726

FTAMIC 1120 g /L (WOs #a55) @ NayWO, /KR
ZfH L, Fig. 512779 %8 % A\ C pH sRIkRiR O 2 v
T AT VERA KX OREEEME L 7o, BAEICE
XANES e # £ L CTH v 7 AT VIRREHE= 2 L 72/
O, pH P& & 70 % & 5 RISV R & LB BN

Flow Cell

SR«

Reaction Cell

Stirring Bar

Fig. 5 Measurement system of chemical state of tungsten ion after
pH adjustment.
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Fig. 7 W L,—XANES spectrum of aqueous solution obtained with
flow cell. (a) With preliminary designed flow cell. (b) Four

times averaged spectrum of spectrum (a). (¢) With im-
proved flow cell.
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Fig. 8 An example chart of pH and tungsten chemical state change
after pH adjustment.
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Fig. 9 Layout of XAFS measurement of the ion exchange process.
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Fig. 10 Tungsten LI-XANES spectrum during ion exchange
process.
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synchrotron analysis

Development of tungsten recycling process with

Junji IHARA  Sumitomo Electric Ind., Ltd.

1-1-3, Shimaya, Konohana-ku, Osaka 554-0024, Japan

Abstract

A cemented carbide recycling system with an energy saving and a low environmental load was es-
tablished for securing stable Tungsten resource. The poly-tungsten ion was used for the high
efficient ion-exchange process, which is one of the important processes. The chemical state of
tungsten ion was analyzed with XAFS in order to improve the recycling process conditions.
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